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Description 

BACKGROUND  OF  THE  INVENTION 

The  invention  relates  to  a  video  signal  processing 
apparatus  in  an  image  display  apparatus  which  can 
display  a  video  image  having  a  different  aspect  ratio 
onto  a  screen  or  a  cathode  ray  tube  (hereinafter,  ab- 
breviated  to  a  CRT)  of  a  wide  aspect  of  9  :  1  6  of  a  high 
definition  television  receiver,  a  video  projection  sys- 
tem  (hereinafter,  abbreviated  to  a  VPS),  or  the  like. 
When  a  video  image  having  such  a  different  aspect 
ratio  is  displayed,  the  invention  enables  such  a  video 
image  to  be  displayed  as  large  as  possible. 

In  recent  years,  as  the  number  of  video  soft- 
wares,  particularly,  softwares  of  movies  has  been  in- 
creased,  the  number  of  softwares  of  the  vista  size  or 
cinema  size  also  increases.  If  such  a  video  software 
is  displayed  onto  the  CRT  having  an  aspect  ratio  of  3  : 
4  of  the  television  receiver  of  the  NTSC  system, 
blanks  occur  in  the  upper  and  lower  portions  of  the 
screen.  The  number  of  video  images  of  the  wide  as- 
pect  ratio  for  the  high  definition  television  receiver  or 
the  like  will  increase  in  future.  Therefore,  an  efficient 
display  method  is  being  examined. 

Fig.  1  is  a  schematic  block  diagram  of  a  clear  vi- 
sion  (EDTV:  Extended  Definition  Television). 

In  the  diagram,  reference  numeral  1  denotes  a 
selector  for  selecting  and  outputting  one  of  a  plurality 
of  video  sources  Vi  to  V4;  2  an  AGC  circuit  to  always 
keep  an  amplitude  of  a  video  (luminance)  signal  con- 
stant;  3  a  chroma  demodulating  circuit  to  demodulate 
a  chrominance  signal  included  in  the  video  signal;  4 
an  A/D  converting  circuit  to  analog-digital  convert  the 
video  (luminance)  signal  and  the  chrominance  sig- 
nals;  5  a  signal  processing  circuit  to  produce  interpo- 
lation  signals  which  are  necessary  for  the  three- 
dimensional  Y/C  separation,  motion  detection,  and 
double-speed  sequential  scan  which  are  needed  to 
the  EDTV;  6  a  memory  circuit  to  execute  the  double- 
speed  sequential  scan;  7  a  PLL  circuit  to  generate 
clocks  for  the  A/D  conversion  and  clocks  necessary 
for  the  double-speed  sequential  scan;  8  a  control  cir- 
cuit  which  receives  an  output  of  the  PLL  circuit  7  and 
produces  various  kinds  of  control  signals;  9  a  D/A 
converting  circuit  to  convert  a  digital  video  signal 
which  has  been  converted  into  a  double-speed  signal 
by  the  memory  circuit  6  into  an  analog  signal;  and  10 
a  matrix  circuit  to  convert  D/A  converted  luminance 
signal  (2Y)  and  chrominance  signals  (21,  2Q)  into  pri- 
mary  color  signals  of  R,  G,  and  B. 

The  operation  of  the  EDTV  constructed  as  men- 
tioned  above  will  now  be  briefly  described  hereinbe- 
low. 

One  of  the  video  signals  in  the  video  source  se- 
lected  by  the  selector  1  is  supplied  as  a  luminance  sig- 
nal  to  the  AGC  circuit  2  and  is  subjected  to  the  AGC 
so  as  to  make  an  output  amplitude  constant  and, 

thereafter,  the  signal  is  sent  to  the  AID  converter  4. 
The  one  of  the  video  signals  is  supplied  as  a  chromi- 
nance  signal  (C  signal)  to  the  chroma  demodulating 
circuit  3  and  is  demodulated  into  an  I  (R-Y)  signal  and 

5  a  Q  (B-Y)  signal.  The  I  and  Q  signals  are  similarly  sent 
to  the  A/D  converting  circuit  4. 

The  one  of  the  video  signals  is  supplied  as  a  sync 
signal  to  the  PLL  circuit  7,  by  which  the  oscillation  is 
executed  at  a  frequency  of  28.6  MHz  (=  8fsc:  fsc  = 

10  3.579545  MHz)  as  fundamental  clocks  which  are  nec- 
essary  for  the  double-speed  sequential  scan,  thereby 
accomplishing  the  phase  lock  with  a  horizontal  sync 
signal. 

The  A/D  converting  circuit  4  quantizes  and  con- 
15  verts  the  luminance  signal  into  the  digital  signal  at 

14.3  MHz  (4fsc)  on  the  basis  of  8  bits  and  256  grada- 
tions.  The  A/D  converting  circuit  4  quantizes  and  con- 
verts  the  C  signal  into  the  digital  signal  at  3.58  MHz 
(fsc)  on  the  basis  of  7  bits  and  128  gradations.  The  sig- 

20  nal  processing  circuit  5  receives  output  signals  of  the 
A/D  converting  circuit  4  and  executes  various  kinds  of 
processes  to  realize  a  high  picture  quality  and  pro- 
duces  interpolation  signals  which  are  necessary  for 
the  three-dimensional  Y/C  separation,  motion  detec- 

25  tion,  and  double-speed  sequential  scan.  In  the  above 
case,  the  signal  processing  circuit  5  generates  the  lu- 
minance  signal  and  the  chrominance  signal  of  the 
present  line  and  the  luminance  signal  and  the  chromi- 
nance  signal  of  the  interpolation  line.  The  horizontal 

30  frequency  until  the  above  stage  is  set  to  15.75  kHz. 
The  memory  circuit  6  is  a  circuit  which  is  neces- 

sary  to  execute  the  double-speed  sequential  scan  by 
receiving  the  processes  of  the  signal  processing  cir- 
cuit  4.  The  writing  operation  into  the  memory  is  exe- 

35  cuted  every  scan  (1  H)  by  the  clocks  of  14.3  MHz.  The 
reading  operation  from  the  memory  is  performed  at 
a  frequency  of  28.6  MHz  by  alternately  reading  out 
data  from  the  present  line  and  the  interpolation  line. 
By  synthesizing  both  of  the  data  which  have  been 

40  read  out,  the  double-speed  sequential  scan  is  real- 
ized.  In  the  above  process,  the  horizontal  frequency 
is  set  to  31  .5  kHz. 

The  control  circuit  8  generates  various  control 
signals  to  execute  the  above  operations. 

45  The  digital  data  of  the  video  signal  whose  speed 
has  been  doubled  by  the  memory  circuit  6  is  supplied 
to  the  D/A  converting  circuit  9  and  is  converted  into 
the  analog  signal,  so  that  the  luminance  signal  2Yand 
the  chrominance  signals  21  and  2Q  are  generated.  By 

so  receiving  those  signals,  the  matrix  circuit  1  0  converts 
them  into  the  primary  color  signals  of  R,  G  and  B. 

By  supplying  those  RGB  output  signals  to  the 
screen  of  the  CRT  or  VPS,  a  clear  video  image  with- 
out  a  line  flicker  and  a  dot  interference  is  displayed. 

55  The  EDTV  as  mentioned  above  can  have  the  fol- 
lowing  functions. 

Ordinarily,  in  the  video  signal  of  the  NTSC  sys- 
tem,  the  aspect  ratio  is  set  to  4  :  3.  However,  there  is 
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considered  a  function  such  that  the  size  in  the  hori- 
zontal  direction  of  the  video  image  is  compressed  into 
12/16  as  shown  in  Fig.  2  and  the  video  image  having 
the  aspect  ratio  of  4  :  3  is  displayed  on  the  CRT  or 
screen  which  has  been  deflected  at  a  wide  aspect  ra- 
tio  such  as  9  :  16  or  the  like.  If  the  video  signal  of  the 
aspect  ratio  of  4  :  3  is  directly  displayed  by  the  TV  re- 
ceiver  having  the  aspect  ratio  of  9  :  16,  the  video  im- 
age  which  has  been  compressed  in  the  vertical  direc- 
tion  is  displayed. 

As  such  compressing  means  can  be  realized  by 
changing  a  horizontal  deflection  current  (changing  an 
amplitude)  or  can  be  also  electrically  realized  by  us- 
ing  memories. 

Fig.  3  shows  a  block  diagram  of  a  compression 
processing  circuit  using  memories.  Explanation  will 
now  be  made  with  respect  to  the  luminance  signal. 
The  same  shall  also  apply  to  the  chrominance  signal. 

Reference  numerals  61  and  64  denote  simple 
memories  for  the  double-speed  scan.  The  memory 
circuit  6  in  Fig.  1  has  the  above  construction.  Refer- 
ence  numerals  62,  63,  65,  and  66  denote  memories 
to  further  compress  the  double-speed  data.  The  rea- 
son  why  two  memories  are  provided  for  each  of  the 
memories  61  and  64  is  because  the  data  is  divided 
into  the  halves  and  processed  since  the  operating 
speed  cannot  be  accomplished  by  the  single  memory 
(the  reading  speed  is  higher  than  the  writing  speed). 
Reference  numeral  67  denotes  a  control  circuit  to 
control  the  writing  and  reading  operations  for  the 
memories  62,  63,  65,  and  66;  68  a  synthesizing  circuit 
to  synthesize  outputs  of  the  memories  62,  63,  65,  and 
66;  and  69  a  switching  circuit  for  switching  the  double- 
speed  data  from  the  memories  61  and  64  and  the 
compression  data  from  the  synthesizing  circuit  68 
and  for  generating  either  of  the  those  data. 

The  operation  will  now  be  briefly  explained  here- 
inbelow  with  reference  to  timing  charts  of  Figs.  5  and 
6. 

First,  as  a  memory,  there  is  used  a  line  memory 
of  the  FiFo  type  of  (910  bits  x  8)  of  nPD42101C  made 
by  NEC  Corporation  shown  in  Fig.  4  in  which  the  writ- 
ing  and  reading  operations  can  be  fundamentally 
asynchronously  executed.  In  Fig.  4,  WCK  denotes  a 
write  clocksignal;  RCKa  read  clock  signal;  WE  a  write 
enable  signal;  RE  a  read  enable  signal;  WRST  a  write 
reset  signal;  and  RRSTa  read  reset  signal.  Those  sig- 
nals  are  obtained  from  the  control  circuits  67  and  80. 

The  relation  between  the  quantizing  frequency 
(4fsc)  and  a  horizontal  frequency  (fh  =  1  5.75  kHz)  is  set 
to  just  910.  Address  counters  are  independently  pro- 
vided  for  writing  and  for  reading  and  are  reset  to  0  by 
the  reset  signals  (write:  WRST,  read:  RRST)  and  au- 
tomatically  count  clocks  until  910.  The  ordinary  dou- 
ble-speed  conversion  is  executed  in  the  following 
manner.  As  shown  in  Fig.  6,  after  the  address  coun- 
ters  of  the  memories  61  and  64  were  reset  by  the  write 
reset  signals  WRST,  the  present  line  signal 

(present-Y)  of  a  15.75  kHz  rate  is  written  into  the 
memory  61  and  the  interpolation  line  signal 
(interpolation-Y)  is  written  into  the  memory  64  by  the 
clocks  WCK  of  14.3  MHz  (4fsc)  by  the  signal  process- 

5  ing  circuit  5.  On  the  other  hand,  after  the  memories 
61  and  64  were  reset  by  the  read  reset  signal  RRST 
with  a  delay  time  of  0.5H,  the  reading  operations  are 
alternately  performed  by  the  clocks  RCK  of  28.6  MHz 
(8fsc)  and  the  present  read  enable  signal  REAL  and 

10  the  interpolation  read  enable  signal  REAL.  2 
present-Ys  and  2  interpolation^  are  obtained  for  1H 
period  of  time  and  are  synthesized,  thereby  obtaining 
a  double-speed  converted  luminance  signal  2YS. 

Fig.  6  shows  the  case  of  further  compressing. 
15  The  double-speed  converted  luminance  signals  (2 

present-Ys,  2  interpolation^)  are  written  by  the 
clocks  of  8fsc  =  28.6  MHz  (actually,  the  clockfrequen- 
cy  is  set  to  4fsc  =  14.3  MHz  in  consideration  of  the 
speed  of  the  memory  and,  as  mentioned  above,  the 

20  memory  for  the  present  line  and  the  memory  for  the 
interpolation  line  are  independently  provided  and  the 
processes  are  executed)  and  are  read  out  by  the 
clocks  fw  higher  than  the  above  frequency.  To  display 
the  video  image  of  the  aspect  ratio  of  4  :  3  as  shown 

25  in  Fig.  2,  the  reading  clock  fw  is  set  to  8fsc  x  16/12 
[MHz].  Further,  by  controlling  by  the  read  enable  sig- 
nal  present  RE  and  read  enable  signal  interpolation 
RE  each  having  a  width  of  91  0  bits  in  a  manner  such 
that  the  read-out  image  is  located  at  the  center  of  the 

30  screen  of  the  CRT,  a  luminance  signal  2YW  whose 
time  base  has  been  compressed  can  be  obtained. 

In  the  conventional  example,  the  reason  why  the 
circuit  for  the  double-speed  sequential  scan  and  the 
circuit  for  the  time  base  compression  are  indepen- 

35  dently  provided  is  because  there  is  a  limitation  in  the 
reading  speed  in  order  to  execute  the  reading  opera- 
tion  earlier  than  the  writing  operation  (so  that  the 
reading  operation  doesn't  outrun  the  writing  opera- 
tion).  The  number  of  memories  is  large  and  a  periph- 

40  eral  construction  is  also  complicated. 
European  patent  application  EP-A-0  163  513  de- 

scribes  a  video  signal  processing  apparatus  compris- 
ing  the  features  defined  in  the  preamble  of  claim  1. 

European  patent  application  EP-A-0  213  912  de- 
45  scribes  a  video  display  system  for  wide  and  standard 

aspect  ratio  video  signals.  The  system  comprises  a 
signal  processor  which,  in  response  to  a  video  signal 
representative  of  a  standard  aspect  ratio  image,  pro- 
duces,  for  driving  a  wide  aspect  ratio  display,  a  proc- 

50  essed  video  signal  such  as  to  cause  the  image  to  be 
displayed  centrally. 

In  an  article  by  R.  Grigat  et  al.  entitled  "Schlus- 
seltechnologie  Mikroelektronik  26.Teil:  Bildspeicher 
fur  die  Videotechnik  (Elektronik  1/5.1.1990,  pages 

55  44-51),  there  is  disclosed  a  time-base  compression 
which  uses  the  memory  associated  with  an  entire  vid- 
eo  field. 

In  consideration  of  the  above,  it  would  be  desir- 

3 
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able  to  provide  a  video  signal  processing  apparatus 
in  which  a  circuit  for  providing  the  double-speed  scan- 
ning  is  arranged  additionally  to  effect  the  time-base 
compression,  thereby  to  reduce  the  number  of  mem- 
ories  required  and  to  simplify  the  circuit  construction. 

In  accordance  with  the  present  invention,  there  is 
provided  a  video  signal  processing  apparatus  as  de- 
fined  by  claim  1. 
Thus,  the  writing  operation  into  a  memory  is  process- 
ed  every  2H  and  the  reading  operation  from  the  mem- 
ory  is  also  processed  every  2H,  so  that  the  circuit  for 
the  simple  double-speed  and  the  circuit  for  the  time 
base  compression  which  have  independently  been 
executed  can  be  constructed  as  a  single  circuit,  the 
number  of  memories  which  are  used  can  be  reduced, 
and  the  peripheral  circuit  construction  can  be  simpli- 
fied. 

According  to  the  invention,  by  using  the  above 
construction,  the  number  of  memories  which  are  used 
is  reduced,  the  peripheral  circuit  construction  can  be 
efficiently  realized,  and  it  is  possible  to  contribute  to 
a  decrease  in  costs. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Fig.  1  is  a  schematic  diagram  of  an  EDTV  of  a 
conventional  example; 
Fig.  2  is  a  concept  diagram  in  the  case  where  a 
picture  plane  of  an  aspect  ratio  of  3  :  4  has  been 
displayed  on  a  screen  of  an  aspect  ratio  of  9  :  16; 
Fig.  3  is  a  practical  circuit  diagram; 
Fig.  4  is  a  terminal  diagram  of  a  memory; 
Fig.  5  is  a  timing  chart  of  a  double  scan  conver- 
sion  in  the  conventional  example; 
Fig.  6  is  a  timing  chart  of  a  compression  scan 
higher  than  the  double  scan  in  the  conventional 
example; 
Fig.  7  is  a  schematic  block  diagram  of  a  video  sig- 
nal  processing  apparatus  in  an  embodiment  of 
the  invention; 
Fig.  8  is  a  timing  generating  circuit  diagram  in  a 
control  circuit;  and 
Figs.  9  and  10  show  a  timing  chart  of  the  video 
signal  processing  apparatus. 

DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENTS 

An  embodiment  of  the  invention  will  be  described 
hereinbelow  with  reference  to  the  drawings. 

Fig.  7  is  a  block  diagram  of  a  video  signal  proc- 
essing  apparatus  in  an  embodiment  of  the  invention. 

Reference  numerals  61  and  62  denote  the  1-line 
memories  for  speed  conversion  of  a  present  line  sig- 
nal;  63  and  64  the  1-line  memories  for  speed  conver- 
sion  of  an  interpolation  line  signal;  685  a  synthesizing 
circuit  of  outputs  of  the  memories  61  and  62;  686  a 
synthesizing  circuit  of  outputs  of  the  memories  63  and 

64;  687  a  synthesizing  circuit  of  outputs  of  the  synthe- 
sizing  circuits  685  and  686;  70  a  variable  oscillating 
circuit  to  variable  generate  the  read  clocks  fw;  and  80 
the  control  circuit  to  control  the  memories  61  to  64. 

5  Even-numberdesignated  bits  in  the  digital  data  of 
the  present  line  signal  are  written  into  the  memory  61, 
for  instance,  while  odd-number  designated  bits  are 
written  into  the  memory  62.  The  same  shall  also  apply 
to  the  memories  63  and  64  for  the  interpolation  line 

10  signal.  Control  signals  from  the  control  circuit  80  are 
derived  from  a  circuit  construction  as  shown  in  Fig.  8. 
Reference  numeral  81  denotes  a  frequency  divider  to 
divide  a  horizontal  sync  signal  H  into  1/2;  82  to  85  shift 
registers  to  shift  an  output  of  the  frequency  divider  81 

15  at  a  period  which  is  twice  as  large  as  that  of  the  hor- 
izontal  sync  signal  H;  86  a  circuit  to  produce  the  write 
reset  signal  WRST;  87  a  circuit  to  produce  the  read  re- 
set  signal  RRST  of  the  present  line  data;  and  88  the 
circuit  to  produce  the  read  reset  signal  RRST  of  the 

20  interpolation  line  data.  Those  signal  producing  cir- 
cuits  produce  the  respective  signals  in  accordance 
with  the  use  of  the  memory.  Reference  numeral  89 
denotes  an  RE  signal  generating  circuit  to  produce 
the  read  enable  (RE)  signal  to  control  the  reading  op- 

25  erations  of  the  memories  61  to  64. 
The  operation  of  the  video  signal  processing  ap- 

paratus  constructed  as  mentioned  above  will  now  be 
described  hereinbelow  on  the  basis  of  timing  charts 
shown  in  Figs.  8  and  10.  Fig.  9  shows  waveforms  in 

30  the  prior  art  case  where,  for  instance,  a  video  image 
of  the  aspect  ratio  of  4  :  3  is  double-speed  converted 
and  is  fully  displayed  onto  the  CRT  screen  of  the  as- 
pect  ratio  of  9  :  16. 

The  present  line  signal  (present  Y)  and  the  inter- 
35  polation  line  signal  (interpolation  Y)  which  have  been 

processed  and  generated  by  the  signal  processing 
circuit  5  are  written  into  the  memories  61  to  64,  which 
are  reset  by  the  write  reset  signal  WRST  every  2H,  by 
the  clocks  of  14.3  MHz  (=  4fsc)  (actually,  7.15  MHz  in 

40  consideration  of  the  relation  of  the  operating  frequen- 
cy  of  the  memory). 

The  reading  operations  of  the  memories  61  to  64 
are  executed  by  using  the  present  read  reset  signal 
present  RRST  which  is  generated  every  2H  with  a  de- 

45  lay  time  of  1  H  from  the  write  reset  signal  WRST  and 
by  using  the  interpolation  read  reset  signal  interpola- 
tion  RRST  which  is  further  delayed  by  0.5H  from  the 
present  RRST.  At  this  time,  since  the  present  line  data 
and  the  interpolation  line  data  are  controlled  by  the 

so  read  enable  signals  RE  (present  2RES  and  interpola- 
tion  2RES),  they  are  read  out  by  the  clock  frequency 
fw  =  28.6  MHz  (8fsc)  or  14.3  MHz  every  910  dots  and 
every  0.5H  and  are  synthesized  by  the  synthesizing 
circuits  685  and  686.  Thus,  the  present  line  signal 

55  (present  2YS)  and  the  interpolation  line  signal  (inter- 
polation  2YS)  which  have  been  double-speed  convert- 
ed  can  be  obtained  as  outputs.  Further,  by  synthesiz- 
ing  them  by  the  synthesizing  circuit  687,  the  final  vid- 

4 
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eo  signal  2YS  can  be  obtained. 
According  to  the  invention,  by  changing  the  fre- 

quency  of  the  read  clocks  fw,  the  video  signal  can  be 
compressed  and  displayed.  Fig.  1  0  shows  waveforms 
in  the  case  where  the  read  clock  frequency  fw  is  set 
to  (fw  =  8fsc  x  16/1  2)  and  the  video  image  of  the  aspect 
ratio  of  4  :  3  is  compressed  and  displayed  onto  the 
screen  of  the  aspect  ratio  of  9  :  1  6  as  shown  in,  for  ex- 
ample,  Fig.  2. 

The  read  clock  frequency  fw  is  different  from  that 
in  Fig.  9  and  the  widths  and  the  generating  positions 
of  the  read  enable  signals  (present  2REW,  interpola- 
tion  2REW)  differfrom  those  in  Fig.  9.  The  write  reset 
signal  WRST  and  the  read  reset  signals  (present 
RRST,  interpolation  RRST)  are  similar  to  those  in  Fig. 
9. 

The  processes  such  that  after  the  video  data  was 
written,  it  is  read  out  1  H  later  denote  that  the  data  has 
already  been  written  by  an  amount  of  1H.  Therefore, 
even  if  the  data  is  compressed  and  read  out,  no  prob- 
lem  will  occur. 

On  the  other  hand,  the  read  enable  signal  for  the 
present  line  signal  and  the  read  enable  signal  for  the 
interpolation  line  signal  are  alternately  generated. 
The  read  enable  signals  RE  are  obtained  by  counting 
910  clocks.  As  the  clock  frequency  rises,  the  widths 
of  the  read  enable  signals  RE  are  narrowed.  There- 
fore,  by  making  the  count  start  position  variable,  the 
picture  plane  is  always  located  at  the  center  of  the 
CRT  irrespective  of  the  clock  frequency. 

By  synthesizing  the  data  from  the  memories  61 
to  64  by  the  synthesizing  circuits  685,  686,  and  687, 
the  double-speed  converted  video  signal  2YS  or  the 
video  signal  2YW  which  had  been  double-speed  con- 
verted  and,  further,  has  been  compressed  thereafter 
is  obtained. 

By  the  above  construction,  the  number  of  mem- 
ories  can  be  reduced  and  not  only  the  simple  double- 
speed  but  also  the  further  compression  can  be  exe- 
cuted.  Since  the  compression  is  performed  by  also  in- 
cluding  the  sync  signal,  it  is  impossible  to  set  to  31.5 
kHz  in  such  a  state.  Therefore,  only  the  video  signal 
component  in  the  compressed  data  is  left  and  the 
sync  signal  and  the  portion  which  lacked  due  to  the 
compression  are  replaced  to  the  other  data. 

In  the  embodiment,  four  1-line  memories  have 
been  used.  However,  if  one  2-line  memory  is  used  for 
the  present  line  signal  and  one  2-line  memory  is  used 
for  the  interpolation  signal,  the  number  of  memories 
can  be  further  reduced,  there  is  no  need  to  use  the 
synthesizing  circuits  65  and  66  and  the  circuit  con- 
struction  can  be  further  simplified. 

As  described  above,  according  to  the  invention, 
the  double-speed  scan  conversion  and,  further,  the 
compression  conversion  at  an  arbitrary  reading 
speed  can  be  realized  by  the  same  circuit.  The  num- 
ber  of  memories  can  be  reduced  and  the  peripheral 
circuit  construction  can  be  simplified. 

Claims 

1.  A  video  signal  processing  apparatus  comprising: 
a  signal  processing  circuit  (5)  for  process- 

5  ing  a  video  signal  so  as  to  obtain,  for  each  current 
line,  a  current  line  signal  and  an  interpolation  line 
signal,  each  having  a  predetermined  horizontal 
scan  period  (H); 

memory  means  (61-64)  for  storing  said 
10  current  and  interpolation  line  signals; 

clock  generating  means  (70)  for  causing 
the  stored  signals  to  be  read  out  from  the  memory 
means  (61-64);  and  determining  the  reading 
speed  from  the  memory  means  (61-64);  and 

15  control  means  (80)  for  executing  a  writing 
operation  of  said  current  and  interpolation  line 
signals  into  said  memory  means  (61-64)  once  in 
every  two  horizontal  scan  periods  (2H)  and  a 
reading  operation  out  of  said  memory  means  (61- 

20  64)  of  said  current  and  interpolation  line  signals 
once  in  every  two  horizontal  scan  periods  (2H), 
the  reading  speed  being  higher  than  twice  the 
writing  speed,  the  current  and  interpolation  line 
being  alternately  read  from  said  memory  means; 

25  characterized  in  that  said  apparatus  fur- 
ther  comprises: 

an  analog-to-digital  converter  (4)  for  con- 
verting  an  analog  video  signal  into  a  digital  video 
signal  which  constitutes  the  video  signal  process- 

30  ed  by  said  signal  processing  means  (5); 
and  wherein  said  clock  generating  means 

(70)  is  operable  at  an  arbitrary  frequency,  there- 
by  enabling  the  said  signals  stored  in  said  mem- 
ory  means  (61-64)  to  be  read  out  at  said  arbitrary 

35  frequency,  to  permit  a  time  base  compression  ra- 
tio  for  the  reading  operation  to  be  set  arbitrarily. 

2.  Avideo  signal  processing  apparatus  according  to 
claim  1,  wherein  said  memory  means  (61-64)  has 

40  first  and  second  memories  (61  ,62)  for  storing  said 
current  line  signal  which  is  generated  from  said 
signal  processing  circuit  (5)  and  third  and  fourth 
memories  (63,  64)  for  storing  said  interpolation 
line  signal,  said  clock  generating  means  (70)  and 

45  said  control  means  (80)  being  arranged  to  gener- 
ate  write  clocks  and  first  read  clocks,  said  first 
read  clocks  having  a  frequency  higher  than  twice 
the  frequency  of  said  write  clocks. 

so  3.  Avideo  signal  processing  apparatus  according  to 
claim  1  or  claim  2,  wherein  said  control  means 
(80)  is  arranged  to  adjust  a  position  in  the  hori- 
zontal  direction  of  the  video  signal  which  has 
been  read  out  for  a  display. 

55 
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Patentanspriiche 

1.  Videosignalverarbeitungsschaltung  mit: 
einer  Signalverarbeitungsschaltung  (5) 

zum  Verarbeiten  eines  Videosignals,  um  fur  jede 
momentane  Zeile  ein  Momentanzeilensignal  und 
ein  Interpolationszeilensignal  mit  jeweils  einer 
vorbestimmten  Horizontalrasterperiode  (H)  zu 
erhalten; 

einer  Speichereinrichtung  (61-64)  zum 
Speichern  des  Momentan-  und  des  Interpolati- 
onszeilensignals; 

einer  Takterzeugungseinrichtung  (70) 
zum  Bewirken  des  Auslesens  der  gespeicherten 
Signaleausder  Speichereinrichtung  (61-64);  und 
Bestimmen  der  Auslesegeschwindigkeit  aus  der 
Speichereinrichtung  (61-64);  und 

einer  Steuereinrichtung  (80)  zum  Ausfuh- 
ren  einer  Einschreiboperation  der  Momentan- 
und  der  Interpolationszeilensignale  in  die  Spei- 
chereinrichtung  (61-64)  einmal  in  jeweils  zwei 
Horizontalrasterperioden  (2H)  und  einer 
Ausleseoperation  aus  der  Speichereinrichtung 
(61-64)  des  Momentan-  und  des  Interpolationszei- 
lensignals  einmal  in  jeweils  zwei  Horizontalraster- 
perioden  (2H),  wobei  die  Auslesegeschwindigkeit 
grolier  als  die  doppelte  Einschreibgeschwindig- 
keit  ist  und  die  Momentan-  und  die  Interpolations- 
zeile  alternierend  aus  der  Speichereinrichtung 
ausgelesen  werden; 

dadurch  gekennzeichnet,  dali  die  Vorrich- 
tung  ferner  aufweist: 

einen  Analog-zu-Digitalwander  (4)  zum 
Wandeln  eines  Analogvideosignals  in  ein  Digital- 
videosignal,  das  das  von  der  Signalverarbei- 
tungseinrichtung  (5)  verarbeitete  Videosignal  bil- 
det; 

und  wobei  die  Takterzeugungseinrichtung 
(70)  bei  einer  beliebigen  Frequenz  betreibbar  ist, 
wodurch  das  Auslesen  der  in  der  Speichereinrich- 
tung  (61-64)  gespeicherten  Signale  bei  der  belie- 
bigen  Frequenz  ermoglicht  wird,  um  ein  beliebi- 
ges  Einstellen  eines  Zeitbasiskompressionsver- 
haltnisses  fur  die  Ausleseoperation  zu  erlauben. 

2.  Videosignalverarbeitungsvorrichtung  nach  An- 
spruch  1,  bei  derdie  Speichereinrichtung  (61-64) 
einen  ersten  und  einen  zweiten  Speicher  (61,62) 
zum  Speichern  des  von  der  Signalverarbeitungs- 
schaltung  (5)  erzeugten  Momentanzeilensignals 
und  einen  dritten  und  einen  vierten  Speicher  (63, 
64)  zum  Speichern  des  Interpolationszeilensi- 
gnals  aufweist,  wobei  die  Speichererzeugungs- 
einrichtung  (70)  und  die  Steuereinrichtung  (80) 
zum  Erzeugen  von  Einschreibtakten  und  ersten 
Auslesetakten  ausgelegt  sind,  wobei  die  ersten 
Auslesetakte  eine  hohere  Frequenz  als  die  dop- 
pelte  Frequenz  der  Einschreibtakte  aufweisen. 

3.  Videosignalverarbeitungsvorrichtung  nach  An- 
spruch  1  oder  2,  bei  der  die  Steuereinrichtung 
(80)  zum  Einstellen  einer  Position  in  der  Horizon- 
talrichtung  des  fur  eine  Anzeige  ausgelesenen 

5  Videosignals  ausgelegt  ist. 

Revendications 

10  1.  Appareil  de  traitement  de  signaux  video  compre- 
nant  : 

un  circuit  de  traitement  de  signaux  (5)  pour 
traiter  un  signal  video  de  maniere  a  obtenir,  pour 
chaque  ligne  courante,  un  signal  de  ligne  couran- 

15  te  et  un  signal  de  ligne  d'interpolation,  chacun 
ayant  une  periode  de  balayage  horizontal  (H)  ; 

des  moyens  de  memorisation  (61-64)  pour 
memoriser  lesdits  signaux  de  ligne  courante  et  de 
ligne  d'interpolation  ; 

20  des  moyens  d'elaboration  de  signaux 
d'horloge  (70)  pour  engendrer  la  lecture  des  si- 
gnaux  memorises  a  partir  des  moyens  de  memo- 
risation  (61-64)  et  determiner  la  vitesse  de  lectu- 
re  a  partir  des  moyens  de  memorisation  (61-64)  ; 

25  et 
des  moyens  de  commande  (80)  pour  exe- 

cuter  une  operation  d'ecriture  desdits  signaux  de 
ligne  courante  et  de  ligne  d'interpolation  dans  les- 
dits  moyens  de  memorisation  (61-64)  une  fois 

30  toutes  les  deux  periodes  de  balayage  horizontal 
(2H),  et  une  operation  de  lecture  desdits  signaux 
de  ligne  courante  et  de  ligne  d'interpolation  a  par- 
tir  desdits  moyens  de  memorisation  (61-64)  une 
fois  toutes  les  deux  periodes  de  balayage  hori- 

35  zontal  (2H),  la  vitesse  de  lecture  etant  superieure 
a  la  vitesse  d'ecriture,  la  ligne  courante  et  la  ligne 
d'interpolation  etant  lues  alternativement  a  partir 
desdits  moyens  de  memorisation, 

caracterise  en  ce  qu'il  comprend  en  outre  : 
40  un  convertisseur  analogique/numerique 

(4)  pour  convertir  un  signal  video  analogique  en 
un  signal  video  numerique  qui  constitue  le  signal 
video  traite  par  lesdits  moyens  de  traitement  de 
signaux  (5)  ; 

45  et  en  ce  que  lesdits  moyens  d'elaboration 
de  signaux  d'horloge  (70)  peuvent  fonctionner  a 
une  frequence  arbitraire  pour  permettre  un  rap- 
port  de  compression  de  base  de  temps  en  en  vue 
de  I'operation  de  lecture  devant  etre  etablie  arbi- 

50  trairement,  ce  qui  autorise  ainsi  lesdits  signaux 
memorises  dans  lesdits  moyens  de  memorisa- 
tion  (61-64)  a  etre  lus  a  ladite  frequence  arbitrai- 
re. 

55  2.  Appareil  de  traitement  de  signaux  video  selon  la 
revendication  1,  dans  lequel  lesdits  moyens  de 
memorisation  (61-64)  comportent  des  premiere 
et  seconde  memoires  (61  ,62)  pour  memoriser  le- 

ys 
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dit  signal  de  ligne  courante  qui  est  engendre  par 
ledit  circuit  de  traitement  de  signaux  (5),  et  des 
troisieme  et  quatrieme  memoires  (63,64)  pour 
memoriser  ledit  signal  de  ligne  d'interpolation, 
lesdits  moyens  d'elaboration  de  signaux  d'horlo-  5 
ge  (70)  et  lesdits  moyens  de  commande  (80) 
etant  adaptes  pour  engendrer  des  signaux 
d'horloge  d'ecriture  et  des  premiers  signaux 
d'horloge  de  lecture,  lesdits  premiers  signaux 
d'horloge  de  lecture  ayant  une  frequence  deux  10 
fois  superieure  a  la  frequence  desdits  signaux 
d'horloge  d'ecriture. 

3.  Appareil  de  traitement  de  signaux  video  selon  la 
revendication  1  ou  2,  dans  lequel  lesdits  moyens  15 
de  commande  (80)  sont  adaptes  pour  regler  une 
position  dans  la  direction  horizontale  du  signal  vi- 
deo  qui  a  ete  lu  en  vue  d'un  aff  ichage. 
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